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(54) LIQUID CRYSTAL DEVICE AND ITS DRIVING METHOD 

(57)Abstract: 

PURPOSE: To obtain a desired halftone regardless of positions of pixels by 
improving an electric field modulation method in display of the halftone with a 



liquid crystal display device. 

CONSTITUTION: This liquid crystal device is provided with a light control layer 
holding a liquid crystal material 3 between a pair of transparent electrodes 2 and 
a heating means 20 for executing addressing by heating the regions 
corresponding to the respective pixels set in this light control layer. The external 
driving voltage to be applied by a liquid crystal driving circuit 30 between the 
transparent electrodes 2 is modulated by a memory 31 for correcting the effective 
voltage in such a manner that the effective electric fields to be impressed to the 
respective pixels during the addressing are kept constant at every halftone to be 
displayed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The liquid-crystal device with which the effective electric field impress to 
each pixel into said addressing be characterize by to have an amendment means 
modulate the external driver voltage display , and which impress between said 
electrodes so that it may become fixed for every halftone in the liquid-crystal 
device which established a heating means heat the field equivalent to each pixel 
set up in the modulated-light layer which held the liquid-crystal ingredient 
between the electrodes of a couple , and this modulated-light layer , and perform 
addressing . 

[Claim 2] While preparing the modulated light layer holding a liquid crystal 
ingredient between the electrodes of a couple, heating the field equivalent to 
each pixel set up in this modulated light layer and performing addressing In the 
actuation approach of the liquid crystal device which displays by impressing 
effective electric field to each pixel into addressing The actuation approach of a 
liquid crystal device that the effective electric field impressed to each pixel into 
said addressing are characterized by the thing which display and which external 
driver voltage is modulated and is impressed between said electrodes so that it 
may become fixed for every halftone after heating said liquid crystal ingredient so 
that it may consist of ambient temperature more than phase transition 
temperature. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] This invention relates to amelioration of the electric-field 
becoming [ irregular ] method for changing the reinforcement of the electric field 
especially given to inter-electrode about the liquid crystal device which performs 
an informational display and record using the transparence condition and nebula 
condition which are two kinds of properties of liquid crystal, and its actuation 
approach, and giving halftone to liquid crystal. 
[0002] 

[Description of the Prior Art] As an approach of performing selection of the 
display condition of each pixel conventionally set up in the modulated-light layer 
to the liquid-crystal device possessing the modulated-light layer holding the liquid 
crystal ingredient which has a smectic A phase between the electrodes of a 
couple, i.e., addressing, there are the approach by the passive matrix using the 
thermoelectricity effectiveness, an approach by the passive matrix using dynamic 
distraction, an approach by laser heating using the thermoelectricity 
effectiveness, etc. Since especially the addressing method (laser address 
system) by laser heating using the thermoelectricity effectiveness can limit a 
heating field narrowly, and the shadow mask is unnecessary and it can make the 
pulse duty factor of a pixel high, it is suitable as an approach of giving a high 
pixel consistency and mass display capacity in a liquid crystal device. 
[0003] Moreover, most liquid crystal display devices by which current utilization is 
carried out use the nematic liquid crystal as a liquid crystal ingredient. Since the 
liquid crystal display device using a nematic liquid crystal does not have memory 
nature, in order to maintain a display condition, addressing needed to be 
performed continuously and time-sharing actuation needed to be performed. On 
the other hand, since the mold liquid crystal display device of the above- 
mentioned laser address system has memory nature, the drawing speed serves 
as a design parameter that what is necessary is just to write in once about one 
frame. Therefore, a flicker does not occur but there is an advantage that it is 
necessary to manage neither brightness nor contrast. Moreover, although there 
is memory nature, since it must rewrite with the period within short time amount 



in the liquid crystal display device the time amount of whose is a short time, a 
limit will be given to the total number of pixels which constitutes a liquid crystal 
display device. On the other hand, the number of pixels is decided only by the 
magnitude and resolution in a liquid crystal display device with the memory 
nature of long duration, and it is **. That is, in the liquid crystal display device of 
the laser address system which heat by the above mentioned exposure of laser 
light, since the number of pixels be decide by resolution of the lens which 
constitute an incident light study system, the limitation be at least 100 million 
pixels, and it become possible to display a large-sized map and an engineering 
drawing on a detail. 

[0004] In the smectic liquid crystal display device of the laser address system 
mentioned above, as an approach of giving halftone to the concentration of each 
pixel The intensity modulation method for changing the reinforcement of laser 
and giving halftone to a pixel, The reinforcement of the electric field given to 
inter-electrode It is made to change. To a pixel halftone The thing with the 
electric-field becoming [ irregular ] method to give which two kinds are Paper 
"Gray scale in laser-addressed It is stated to smectic storange display" (R. Dalay, 
A.J.Hughes and D.G. McDonnell, Display, the 1988 July issue, 137-140 pages) in 
detail. Hereafter, these intensity modulation method and the electric-field 
becoming [ irregular ] method are explained. 

[0005] Drawing 5 is the graph which showed typically the transmission in each 
temperature of the smectic liquid crystal in which the thermoelectric effect is 
shown, the smectic A phase of a homeotropic orientation and (d) show the 
nematic phase of a homeotropic orientation, as for (**), the smectic A phase of 
random orientation and (**) show the liquid phase, respectively, as for (e), and, 
as for the nematic phase of random orientation, and (Ha), (**) and (g) show the 
excessive term. Namely, if the smectic A phase (b) condition of random 
orientation is heated, it will be in the nematic phase (b) condition of random 
orientation, and if it heats further, it will be in a liquid phase (e) condition, next, 
liquid phase (**) ~ if it cools where an electrical potential difference is impressed 



to inter-electrode from a condition ~ nematic phase (**) of a homeotropic 
orientation » it will be in a condition, and if it cools further, it will be in the smectic 
A phase (Ha) condition of a homeotropic orientation. And even if it stops 
impression of an electrical potential difference in the state of the smectic A phase 
(Ha) of this homeotropic orientation, a transparence condition (Ha) is maintained. 
Moreover, if it cools in the condition of not impressing an electrical potential 
difference from a liquid phase (e) condition, it will be in the nematic phase (b) 
condition of random orientation, and if it cools further, it will be in the smectic A 
phase (b) condition of random orientation. 

[0006] Drawing 6 shows addressing of the pixel by laser light typically using the 
sectional view of a liquid crystal display device. The liquid crystal ingredient 3 is 
held with the transparent electrode 2 supported by the transparency substrate 1 . 
In drawing 6 (a), homeotropic orientation processing is carried out (Ha condition 
of drawing 5 ), and, as for the liquid crystal ingredient 3, the whole serves as 
transparence by the smectic phase, when the address for 1 pixel is performed by 
laser light, by carrying out optical absorption of the laser light, the field equivalent 
to 1 pixel should be heated and pass the nematic phase 4 (Nl condition of 
drawing 5 ) of a homeotropic orientation ( drawing 6 (b)) -- the field used as the 
isotropic liquid phase 5 (HO condition of drawing 5 ) appears ( drawing 6 (c)). 
[0007] this field should pass the nematic phase 6 (RO condition of drawing 5 ) of 
random orientation in process of cooling ( drawing 6 (d)) — it becomes the field 
which shows the smectic phase 7 (I condition of drawing 5 ) of random 
orientation ( drawing 6 (e)), and will be in a nebula condition. In the liquid crystal 
ingredient in which transparent HOMEO topic orientation is shown, the field 
which shows this nebula is eternally saved, unless it becomes temperature (for 
example, Ha of drawing 5 (S-N transformation) 2 K low temperature) with a 
possibility that phase transition may happen. Therefore, the display of an image 
and others of the pixel of each of liquid crystal display devices is attained by 
using transparence or nebula. 

[0008] in order to eliminate an image, an image field should pass the nematic 



phase (Nl condition of drawing 5 ) of a homeotropic orientation that what is 
necessary is just to cool, impressing the alternating current of low frequency after 
impressing a RF between transparent electrodes or heating an image field - it 
becomes the smectic phase (Ha condition of drawing 5 ) of a homeotropic 
orientation, and becomes transparence again. 

[0009] An intensity modulation method is the approach of changing permeability 
and enabling the display of halftone by changing laser luminous intensity, in the 
case of addressing by the laser light in drawing 6 . Drawing 7 shows typically the 
relation of the energy density and permeability which are given to the bottom of a 
certain environmental temperature by laser light by the characteristic curve 
(continuous line). At this time, alternating voltage is not impressed between 
transparent electrodes. Since the field, and the field where permeability changes 
continuously according to the given energy density and (B) (C) energy density at 
which a transparence condition is maintained since the (A) energy density has 
not reached phase transition at a complement are over the complement to the 
phase transition of the whole liquid crystal layer, the relation between an energy 
density and permeability can be divided into three fields of field ** to which the 
whole liquid crystal layer becomes cloudy. (B) Since permeability changes 
continuously according to the energy density given by laser light in the field, it 
becomes possible by changing an energy density in this field to form the pixel of 
the permeability of arbitration. 

[0010] On the other hand, the electric-field becoming [ irregular ] method is the 
approach of changing permeability and enabling the display of halftone by 
changing the applied voltage impressed to transparency inter-electrode, in the 
case of addressing by the laser light in drawing 6 . Drawing 8 shows the relation 
between applied voltage and permeability typically. At this time, laser luminous 
intensity presupposes that it is fixed, and that energy density is made into the 
value of the (C) field of drawing 7 . The relation between applied voltage and 
permeability can be divided into three fields of ** held while the whole liquid 
crystal layer has been transparence, since the field where permeability changes 



continuously according to (E) applied voltage which will be in a nebula condition 
since (D) applied voltage has not reached a threshold electrical potential 
difference required for orientation, and (F) applied voltage are over saturation 
voltage required for orientation. (E) Since permeability changes continuously 
according to applied voltage in a field, it becomes possible by changing the 
applied voltage between transparent electrodes in this field to form the pixel of 
the permeability of arbitration. 
[0011] 

[Problem(s) to be Solved by the Invention] The intensity modulation method 
mentioned above and the electric-field becoming [ irregular ] method are effective 
as an approach of giving halftone to a liquid crystal display device. However, 
since the intensity modulation method was the approach of controlling the local 
temperature of a liquid crystal ingredient to a precision dramatically, it had the 
trouble of being hard to obtain image concentration with it. [ a high environmental 
temperature dependency and ] [ fixed ] For example, since there are few heating 
energy densities required for phase transition and they end when environmental 
temperature is higher than the environmental temperature from which the 
characteristic curve (continuous line) of drawing 7 is acquired, the characteristic 
curve which showed the relation between an energy density and permeability 
shifts to left-hand side, and becomes like a dotted line. The permeability to the 
same energy density falls and it becomes impossible therefore, to express the 
image of a high concentration part. Moreover, since a heating energy density 
required for phase transition becomes large at it when environmental 
temperature is lower than the environmental temperature from which the 
characteristic curve (continuous line) of drawing 7 is acquired conversely, the 
characteristic curve which showed the relation between an energy density and 
permeability shifts on right-hand side, and becomes like an alternate long and 
short dash line. It becomes impossible therefore, to express the image of a low 
concentration part as the above conversely. 

[0012] Moreover, it is necessary to give the electric field according to image 



concentration to the field equivalent to a part for a picture element part by the 
electric-field becoming [ irregular ] method. However, in the case of the liquid 
crystal display device which has a large-sized display, it will change with 
locations whose electric fields produced in inter-electrode [ of the field which is 
equivalent to a part for a picture element part with the voltage drop of a 
transparent electrode ] are pixels, and even if it gave the same applied voltage to 
the transparent electrode, there was a trouble that the concentration of halftone 
will differ in the location of a pixel. Since electric resistance is large as compared 
with a metal electrode, in the liquid crystal of a location which is distant from a 
liquid crystal actuation circuit, the electrical potential difference which joins liquid 
crystal falls, the characteristic curve of drawing 8 shifts to the right, and the 
transparent electrode used for a liquid crystal display device becomes like an 
alternate long and short dash line. Moreover, in the location near a liquid crystal 
actuation circuit, the electrical potential difference which joins liquid crystal 
increases, and a characteristic curve shifts to the left and becomes like a dotted 
line. When resin films, such as PET, are especially used as a substrate of an 
electrode, a voltage drop becomes large and the concentration unevenness of an 
image becomes remarkable. 

[0013] This invention was made in view of the above-mentioned actual condition, 
improves the electric-field becoming [ irregular ] method in the display of the 
halftone in a liquid crystal display device, and aims at offering the liquid crystal 
display device which can acquire desired halftone, and its actuation approach 
irrespective of the location of a pixel. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned object, 
invention of claim 1 In the liquid crystal device which established a heating 
means to have heated the field equivalent to each pixel set up in the modulated 
light layer which held the liquid crystal ingredient between the electrodes of a 
couple, and this modulated light layer, and to perform addressing The effective 
electric field impressed to each pixel into said addressing are characterized by 



having an amendment means to modulate the external driver voltage to display 
and which is impressed between said electrodes so that it may become fixed for 
every halftone. That is, to the external driver voltage impressed between 
electrodes by the electric-field becoming [ irregular ] method, an electrical 
potential difference is amended so that desired halftone concentration may be 
obtained further easily. 

[0015] Moreover, while the invention approach of claim 2 prepares the modulated 
light layer holding a liquid crystal ingredient between the electrodes of a couple, 
heats the field equivalent to each pixel set up in this modulated light layer and 
performs addressing In the actuation approach of the liquid crystal device which 
displays by impressing effective electric field to each pixel into addressing After 
heating said liquid crystal ingredient so that it may consist of ambient 
temperature more than phase transition temperature, the effective electric field 
impressed to each pixel into said addressing are characterized by the thing which 
display and which external driver voltage is modulated and is impressed between 
said electrodes so that it may become fixed for every halftone. 
[0016] 

[Function] After according to this invention heating so that a liquid crystal 
ingredient may consist of ambient temperature with a heating means more than 
phase transition temperature, the electrical potential difference impressed 
between electrodes with an amendment means to modulate external driver 
voltage is adjusted, and it is carrying out as [ become / the effective electric field 
impressed to each pixel into addressing / for every halftone to display / fixed ]. 
Therefore, desired halftone can be acquired irrespective of the location of the 
pixel in a modulated light layer. 
[0017] 

[Example] Hereafter, it explains, referring to drawing 1 and drawing 2 about one 
example of this invention. A liquid crystal display device consists of a heating 
means 20 heat the liquid crystal cell 10 which consists of the modulated-light 
layer holding the liquid-crystal ingredient 3 which has a SUMEKU rucksack A 



phase between the transparency substrates 1 of a couple, and the field 
equivalent to each pixel set up in this modulated-light layer by laser light, and 
perform addressing, an actuation circuit 30 which impress external driver voltage 
between the transparency substrates 1 , and memory 31 for active-voltage 
amendment which amend external driver voltage. The transparency substrate 1 
consists of PTE films with which film deposition of the transparent electrode 2 
which consists of the ITO film was carried out, and the metal electrode 1 1 which 
met on the transparent electrode 2 of one edge of each substrate at one side is 
formed, respectively. Alternating voltage is impressed from the liquid crystal 
actuation circuit 30 between this metal electrode 1 1 . 

[0018] The heating means 20 the laser beam by which outgoing radiation was 
carried out from the semiconductor laser light source 22 which emits light 
according to the signal from LD actuation circuit 21 After making it parallel light 
with a collimator 23, it is made to deviate two-dimensional with the BORIGON 
mirror 24 and a galvanomirror 25. The field equivalent to each pixel is scanned 
by laser light one by one, a spot condition is made to condense on a liquid crystal 
cell 10 according to ftheta focusing optical system 26, it heats so that the liquid 
crystal ingredient 3 may consist of ambient temperature more than phase 
transition temperature, and addressing is performed. Moreover, if a laser 
luminous energy consistency is made into the constant value set as the range of 
the C region of drawing 7 and whenever [ by laser / stoving temperature ] makes 
it sufficiently higher than the phase transition temperature of liquid crystal (for 
example, 20-degree more than Centigrade), it can lessen an environmental 
dependency. 

[0019] The liquid crystal actuation circuit 30 adjusts the applied voltage 
impressed to inter-electrode [ of a liquid crystal cell 10 ] according to the 
concentration of a picture signal, and it is constituted so that effective electric 
field may be changed and the display of halftone may be attained (the electric- 
field becoming [ irregular ] method). And according to the position signal which 
shows the laser condensing location on a liquid crystal cell 10, it becomes 



irregular based on the data for electrical-potential-difference amendment 
beforehand inputted into the memory 31 for active voltage amendment, and said 
applied voltage drives the liquid crystal cell 10 by this modulation electrical 
potential difference. 

[0020] Therefore, if effective electric field are impressed to a transparent 
electrode 2 with the applied voltage from the liquid crystal actuation circuit 30 into 
said addressing according to the above-mentioned configuration, the field (it is 
equivalent to a pixel) by which addressing is carried out can display by becoming 
the permeability according to effective electric field. Since it becomes irregular 
based on the data for electrical-potential-difference amendment beforehand 
inputted into the memory 31 for active voltage amendment according to the 
position signal, the applied voltage according to the image concentration 
impressed to a transparent electrode 2 from the liquid crystal actuation circuit 30 
at this time makes inter-electrode produce effective electric field so that it may 
become the permeability corresponding to request concentration. Consequently, 
in the field equivalent to each pixel of a liquid crystal cell 10, desired halftone can 
be acquired irrespective of the location of a pixel. 

[0021] Next, an example using the liquid crystal display device of this invention of 
an image display device is explained, referring to the block diagram of drawing 3 . 
An image display device It lets a liquid crystal cell 10 pass for the light from the 
lamp 101 used as the light source of a liquid crystal cell 100 and a liquid crystal 
cell 100, and a lamp 101. The screen 102 to display, the laser outgoing radiation 
equipment 103 to which outgoing radiation of the laser light is carried out, the X- 
Y galvanometer 104 which makes the amount of [ on a liquid crystal cell 101 ] 
picture element part scan laser light, the image processing system 105 which 
outputs a picture signal, and the circuit interface 106 are minded. The image 
memory 107 and the circuit interface 106 into which the picture signal from said 
image processing system 105 is inputted are minded. The address generation 
circuit 108 where the picture signal from said image processing system 105 is 
inputted, LD actuation circuit 109 which performs actuation of laser outgoing 



radiation equipment 103, the scanning circuit 110 which controls the location of 
the X-Y mirror by the X-Y galvanometer 104, A bus 1 13 is minded for the 
memory 1 12 for active voltage amendment, the address generation circuit 108, 
the scanning circuit 110, and the liquid crystal actuation circuit 111 for 
amendment of the liquid crystal actuation circuit 111 which gives applied voltage 
to a liquid crystal cell 100 in response to the picture signal from an image 
memory 107, and applied voltage. CPU1 14 to control -- since — it is constituted. 
[0022] The scanning circuit 110 generates the tab-control-specification signal 
which specifies the location of an X-Y mirror. This tab-control-specification signal 
is inputted into a address generation circuit 108 as a scanning signal. It is 
changed into the address signal which shows the pixel location on the image 
memory 107 in a address generation circuit 108. Laser light is made to emit light 
from laser outgoing radiation equipment 103 to the timing which makes all the 
fields equivalent to each pixel of a liquid crystal cell 100 heat. The laser light 
which condensed scans a liquid crystal cell 10 top by the X-Y mirror controlled by 
said tab-control-specification signal, and carries out sequential heating of the 
field equivalent to each pixel. 

[0023] On the other hand, it is a scanning signal from the scanning circuit 110. It 
is changed into the position signal which shows the laser condensing location on 
a liquid crystal cell 10 through a address generation circuit 108. Based on the 
data for electrical-potential-difference amendment corresponding to each pixel 
field beforehand inputted into the memory 112 for active voltage amendment in 
response to this position signal, the applied voltage corresponding to the 
concentration of the picture signal from an image memory 107 is impressed from 
the liquid crystal actuation circuit 111 inter-electrode [ of a liquid crystal cell 10 ]. 
Although applied voltage which follows, for example, displays concentration 1 
when it is the picture signal of concentration 1 is impressed by the liquid crystal 
actuation circuit 111, according to a pixel location, the memory 1 12 for active 
voltage amendment adjusts said applied voltage, the effective electric field in the 
pixel field to the same concentration are set constant, and if it is the pixel field of 



the periphery section in case of the pixel field of the center section of the liquid 
crystal cell 100, concentration 1 can be displayed on a screen 102. 
[0024] Next, the method of creation of the data for electrical-potential-difference 
amendment corresponding to each pixel field in the memory 1 12 for active 
voltage amendment is explained. After creating the image display device shown 
in drawing 3 as the 1st example, it is in a condition without the modulation of the 
applied voltage by the memory 112 for active voltage amendment, and the 
display concentration of the halftone image displayed actually when the picture 
signal of the same concentration is inputted is measured, and the data for 
electrical-potential-difference amendment of each pixel field are created based 
on this measured value. The screen of a liquid crystal cell 100 is divided into the 
amendment unit field (field O-W) of an individual (square of n) as shown in 
drawing 4 (a) (the example of drawing nine fields), the image of the same 
concentration displays in each amendment unit field, respectively - having - 
each amendment unit field - upper case field O-Q - an image with light 
concentration, and the middle - an image with deep concentration is displayed 
on field R-T at an image with ordinary concentration, and lower-berth field U-W. 
First, three kinds (concentration 0.3, concentration 0.8, concentration 1.2 
(saturated concentration)) of images (diagram) with which concentration differs 
are created so that it may correspond to drawing 4 (a) with an image processing 
system 105, and it outputs as a plotter control signal. In the liquid crystal 
actuation circuit 11 1, as described above, in response to the position signal 
which shows the laser condensing location on a liquid crystal cell 100, driver 
voltage is impressed to inter-electrode so that it may become concentration 0.3, 
concentration 0.8, and concentration 0.9 corresponding to the picture signal from 
an image memory 107, and impression of electric field is performed to the field 
equivalent to each pixel. Thus, the image of concentration 0.9 was displayed in 
the amendment unit field (field S) of the center section of the middle where the 
image displayed in the condition without the modulation of the applied voltage by 
the memory 1 12 for active voltage amendment should display the image of 



concentration 0.8 on a screen. Moreover, it measures whether the concentration 
displayed on Fields R and T is the concentration displayed on Fields O and Q, 
the concentration displayed on Fields U and W, and the halftone concentration in 
proportionality. 

[0025] Next, when the display by the driver voltage from which the whole surface 
serves as concentration 0.8 was performed like the above, it became 
concentration 0.8 gradually as the image of the amendment unit field (field S) of 
the center section of the middle became concentration 0.9 and became a 
periphery part from middle of the screen. It was 20V when the electrical potential 
difference required in order to measure the image of the concentration 0.8 of a 
field with the periphery section with a concentration meter and to consider as 
concentration 0.8 from the applied voltage of drawing 8 and the relation of 
permeability (concentration) was converted. Furthermore, it was 19V when the 
electrical potential difference required in order to measure the image of the 
concentration 0.9 of the amendment unit field for a center section with a 
concentration meter and to consider as concentration 0.9 from the applied 
voltage of drawing 8 and the relation of permeability (concentration) was 
converted. That is, in a part for a center section, it turns out that applied voltage 
is falling by 1 V by the voltage drop of a transparent electrode as compared with a 
periphery part. 

[0026] Next, the display by driver voltage 20V from which the whole surface 
serves as concentration 0.8 is performed, image distribution of a display is 
measured with image sensors, and the 16-bit concentration data table showing 
the concentration of each amendment unit field is created. Similarly, to 30V 
corresponding to saturated concentration, a 16-bit concentration data table is 
created in 0-30V to every driver voltage 2V, and it is asked for the driver voltage 
in each amendment unit field, and the relation of permeability (concentration). 
Furthermore, the driver voltage in each amendment unit field and the relation of 
permeability (concentration) were compared with the relation between the 
standard driver voltage of drawing 8 , and permeability (concentration), and 



required electrical-potential-difference amendment was approximated by the 
linear expression, and it considered as the data for electrical-potential-difference 
amendment in the field corresponding to each pixel. And the data for electrical- 
potential-difference amendment in each pixel can be burned on the memory 112 
for active voltage amendment which consists of ROM. Thus, if a liquid crystal cell 
100 is driven using the created data for electrical-potential-difference amendment, 
as shown in drawing 4 (b), the concentration of the amendment unit field for a 
center section does not become deep, and the image of desired concentration 
can be displayed irrespective of the location which is a pixel. Moreover, since the 
data for electrical-potential-difference amendment have been obtained according 
to the individual after creation of an image display device, even if individual 
difference arises in a liquid crystal cell according to the thickness and the film 
deposition condition of a transparent electrode in a liquid crystal cell 100, the 
effect on the display by these can be amended. 

[0027] Then, other examples of the method of creation of the data for electrical- 
potential-difference amendment corresponding to each pixel field are explained. 
As the 2nd example, the data for electrical-potential-difference amendment of 
each pixel field are created by numerical calculation from the configuration of a 
liquid crystal display device. That is, it estimates about which part serves as what 
electric field from the resistance of the transparent electrode (ITO) of a liquid 
crystal cell to applied voltage by creating the electric-field model which is 
equivalent to a liquid crystal cell using the finite element method, and asks for the 
data for electrical-potential-difference amendment in the field corresponding to 
each pixel based on this applied-voltage distribution. That is, the data for 
electrical-potential-difference amendment are obtained so that it may become 
fixed for every halftone which the effective electric field impressed to a pixel 
display using the result of the numerical calculation of the finite element method. 
Since amendment data are obtained ** [ according to / the measurement after 
liquid crystal cell completion ] according to this, shortening of a production 
process can be attained. 



[0028] 

[Effect of the Invention] Since according to this invention it constituted so that the 
external driver voltage which displays the effective electric field impressed to a 
pixel and which is impressed between electrodes so that it may become fixed for 
every halftone might be modulated in a liquid crystal device, the effect of the 
voltage drop of an electrode can be eliminated and desired halftone can be 
acquired irrespective of the location of the pixel in a modulated light layer. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the structure explanatory view of the liquid crystal device 
concerning an example. 

[Drawing 2] It is the flat-surface explanatory view of the liquid crystal cell part of 
the liquid crystal device of drawing 1 . 

[Drawing 3] It is the block diagram of the image display device which used the 
liquid crystal device of drawing 1 . 

[Drawing 4] (a) and (b) are the flat-surface explanatory views of the liquid crystal 
cell part for explaining creation for the data for electrical-potential-difference 
amendment. 

[Drawing 5] It is drawing showing relation with the temperature, phase change, 
and permeability in liquid crystal. 

[Drawing 6] (a) Or (e) is the mimetic diagram showing the principle of the heat 
record to liquid crystal. 

[Drawing 7] It is the mimetic diagram showing the principle of the intensity 
modulation method in liquid crystal. 

[Drawing 8] It is the mimetic diagram showing the principle of the electric-field 
becoming [ irregular ] method in liquid crystal. 



[Description of Notations] 

1 ~ Transparency substrate 2 — Transparent electrode 3 — Liquid crystal 
ingredient 10 - Liquid crystal cell 11 -- Metal electrode 20 - Heating means 21 
LD actuation circuit 30 - Liquid crystal actuation circuit 31 — Memory for active 
voltage amendment 
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